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SuMMArY – Periodontal disease is considered to be an inflammatory disorder that is related 
to the accumulation of oral microbial biofilm and the host response to this accumulation. The host 
reaction to gingival microorganisms is characterized in part by increase in the polymorphonuclear 
leukocyte counts, which is one of the most important steps in host defense. exaggerated leukocytes 
and neutrophils of host response are a very important component in the pathogenesis of periodontal 
disease. The purpose of this study was to investigate the relationship between white blood cell count 
and periodontal disease in subjects with moderate and severe periodontitis and in control subjects 
with healthy periodontal tissues. leukocytes for the present study were obtained from peripheral 
venous blood of 50 patients with moderate periodontitis, 50 patients with severe periodontitis and 25 
healthy subjects. The clinical parameters of periodontitis including plaque index, bleeding on pro-
bing and gingival index were determined in all study subjects. in both moderate and severe perio-
dontitis, the results indicated a significantly higher count of neutrophils (p<0.001), as well as of both 
lymphocytes and total leukocytes (p<0.05). The values of clinical parameters (plaque index, gingival 
index and bleeding on probing) also showed significant between-group differences (p<0.005 and 
p<0.001, respectively). it is possible that there is a significant relationship between total leukocyte 
count, neutrophil count and different forms of periodontal disease.
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Introduction
in recent years, great attention of the world re-
searchers has been focused on the possible association 
between oral health and systemic diseases, so that 
numerous contradictory results can be found in the 
literature1-4. The presence of infection in a body can 
bring about an increased risk of systemic diseases as 
a result of bacteria and bacterial products’ transloca-
tion, such as endotoxin (lipopolysaccharide) or the ef-
fects of synthesized mediators5,6. These infections are 
usually well-known, but can also be the “infections of 
unknown etiology”.
in addition, the association between periodontal 
disease (Pd) and systemic health has been emphasized 
recently, based on inflammatory changes in periodon-
tal tissues caused by bacteria from the oral biofilm. 
Therefore, a stronger association has been noticed be-
tween periodontitis as a risk factor and systemic dis-
eases such as cardiovascular diseases, premature birth 
of children with small body weight, and diabetes7-10. 
The importance of the association between periodon-
tal disease as a local infection and systemic diseases 
requires further investigations and opens new possi-
bilities for an old concept of “focal infection”11,12.
As the etiologic role of bacteria has been clarified 
in vitro and in vivo, researchers have started to point 
to the connection between the local and systemic in-
flammatory reactions as pathologic responses to the 
initial commensal microflora, while periodontal in-
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fection serves as a reservoir of gram-negative bacteria, 
lipopolysaccharides and inflammatory mediators13,14.
Some studies have shown an increased release of 
inflammatory mediators into peripheral blood of pa-
tients with periodontitis, which is the result of bacte-
rial lipopolysaccharide effects15. Since recently, there 
has been a new supposition that poor oral hygiene 
can cause an increased systemic response of inflam-
matory mediators in peripheral blood of patients with 
periodontitis, elevating the leukocyte count as well, 
but still there have not been many papers dealing with 
this topic16.
leukocytes, before all polymorphonuclear leuko-
cytes are the major systemic cells of phagocytosis and 
the first cells of the host defense mechanism against 
infective agents17. during periodontitis as a bacterial 
infection, neutrophils are initially predominant cells 
of the host defense mechanism, and have a significant 
role in inflammation and pathogenesis18,19. As already 
reported, aggressive periodontitis is strongly associat-
ed with the impaired neutrophil function, which even 
more emphasizes the importance of neutrophils in the 
pathogenesis of periodontal disease10,20. it is supposed 
that there is a difference in the count of these cells in 
periodontitis of various severity due to the accumu-
lation of the oral biofilm when compared to healthy 
subjects.
Periodontal inflammation can deteriorate systemic 
conditions through the pathology caused by leuko-
cytes4. leukocytes, especially neutrophils, produce a 
number of specific molecules being directly respon-
sible for the inflammatory response, inducing, besides 
local, also systemic response of the host as well, thus 
bringing them into a mutual connection. Changes in 
total leukocyte and neutrophil counts in the leukocyte 
formula point to the presence of infection and inflam-
mation, which can be the risk factors for systemic 
conditions and diseases21. The importance of leuko-
cytes and their count in different levels of periodonti-
tis severity have not yet been sufficiently investigated, 
and papers dealing with this topic have been recently 
published.
The aim of this pilot study was to investigate and 
compare total count of leukocytes and polymorpho-
nuclear cells (neutrophils) in the peripheral blood of 
patients suffering from chronic periodontitis of differ-
ent severity. The study was conducted with the aim to 
prove the possible connection between periodontitis 
as a local oral infection and general health condition, 
that is systemic diseases. 
Material and Methods
Patient selection
The study included 125 patients selected among 
patients presenting to department of Periodontology 
and Oral Medicine, dental Clinic, Medical faculty 
in niš, for the first time. The patients were divided 
into three groups. group i included 25 subjects with-
out periodontitis; group ii included 50 subjects with 
the diagnosis of moderate form of chronic periodonti-
tis; and group iii included 50 subjects suffering from 
severe and generalized form of chronic periodontitis. 
The mean age of study subjects was 38.47 years.
Subjects suffering from any systemic disease, 
smokers, pregnant women, subjects being under peri-
odontal therapy, subjects taking antibiotics or having 
taken antibiotics six months prior to the research were 
excluded. All these conditions were considered to 
possibly influence leukocyte count.
Clinical criteria for patient inclusion in the re-
search procedure and for the diagnosis of periodon-
titis severity were as follows: depth of periodontal 
pockets which, in severe forms, were deeper than 5 
mm, and 4 mm or less in the moderate form of perio-
dontitis. radiological analysis revealed bone defects 
to affect more than 50% of the root length in more 
severe forms of periodontitis, and 30% in moderate 
forms of periodontitis22. none of the subjects had 
received periodontal therapy for 12 months or more 
prior to the study.
All patients gave their oral consent to participate in 
the study; the protocol of investigation was approved 
by the Scientific ethics Committee of Medical fac-
ulty in niš (no. 01-2800-5).
Periodontal research
All patients were examined initially, when they 
presented to dental Clinic for the first time. Clini-
cal study included measurement of the depth of peri-
odontal pockets (dPP) at six points per tooth, gin-
gival index (gi), plaque index (Pi), and bleeding on 
probing (bOP).
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Biochemical analysis
Peripheral venous blood samples for determination 
of total leukocyte and neutrophil counts in the leu-
kocyte formula were collected by standard methods 
in the morning hours and processed at the Central 
laboratory for biochemical research, niš Clinical 
Center. The values used on analysis were mean val-
ues obtained for these cells: for total leukocyte count 
6.5x109/l, and for fractions in the leukocyte for-
mula the values were 4.7x109/l for neutrophils and 
2.4x109/l for lymphocytes. 
After taking history data, periodontal examination 
and blood sampling for biochemical analysis, study 
patients underwent periodontal therapy performed 
in line with the treatment protocol, which involved 
removal of the oral biofilm, supra- and subgingival 
plaque, treatment of periodontal pockets, and anti-
septic irrigation. All patients were instructed how to 
maintain proper oral hygiene.
Statistical analysis
Statistical analysis was performed by descriptive 
and analytical statistical methods using the standard 
program for data processing, MS excel and program 
package SPSS version 10.0. 
Changes in leukocyte, neutrophil and lymphocyte 
counts following periodontal therapy were used as the 
primary outcome variables. All data were expressed 
either as mean ± standard deviation (Sd), or with 
frequencies and percents. differences in mean values 
between groups were compared using Student’s t-test, 
while χ2-test was used as a nonparametric test. Signif-
icance of differences between the means obtained be-
fore and after periodontal treatment was determined 
by using AnOVA analysis for paired samples. p values 
below 0.05 were considered to indicate significance. 
Results
Periodontal clinical parameters
in both groups of subjects suffering from perio-
dontitis, there were evident changes in the values of 
clinical parameters of periodontitis compared to the 
group of subjects with healthy periodontium. The el-
evated values of Pi, bOP gi and PPd are presented 
in table 1.
in both groups of subjects with Pd, the values 
of clinical parameters of periodontitis were elevated 
compared to the group of subjects with healthy gums. 
There was a difference in these values between the 
groups of Pd subjects, i.e. the values of clinical pa-
rameters were considerably higher in the severe form 
of periodontitis in comparison to its moderate form. 
The subjects with severe form of Pd, when com-
pared to those with moderate form of periodonti-
tis, had deeper periodontal pockets (iii 5.14±1.04; 
ii 4.68±1.11), higher values of gingival index (iii 
1.76±0.43; ii 1.76±0.43), bleeding on probing (iii 













Pi 0.52±0.42 1.64±0.53a*** 1.90±0.58 a*** f=58.650p<0.001
bOP 0.40±0.38 1.72±0.45a*** 1.70±0.46 a*** f=86.971p<0.001




<5 25 (100%) 33 (66%) 26(52%) χ2=17.48
≥5 17 (34%)a*** 24(48%)a*** p<0.001
avs i; bvs ii; *p<0.05; **p<0.01; ***p<0.001; n.s. = statistically nonsignificant; Pd = periodontal disease; Pi = 
plaque index; bOP = bleeding on probing; gi = gingival index; PPd = periodontal pocket depth; Sv(x)
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1.70±0.46; ii 1.72±0.45), and higher plaque index (iii 
1.90±0.58; ii 1.64±0.53), which is in conformity with 
clinical definition of both forms of periodontitis. 
The values obtained for the group of subjects with 
healthy gums confirmed a relatively healthy periodon-
tium (Pi 0.52±0.42; bOP 0.40±0.38; gi 0.40±0.38; 
dPP 1.90±0.55). The values of periodontal clinical 
parameters according to disease severity are shown in 
figure 1.
Results of biochemical analysis
both groups of subjects with periodontitis, with 
evident clinical symptoms of periodontitis as deter-
mined by clinical parameters had elevated total leu-
kocyte and neutrophil counts (iii 11.86x109/l; ii 
8.74x109/l; and iii 7.89x109/l; ii 8.74x109/l) com-
pared to the group of healthy subjects (i 7.07x109/l; 
i 4.05x109/l).
The mean value of total leukocyte count of 
6.5x109/l, according to data of the Central laborato-
ry for biochemical research, niš Clinical Center, was 
used for comparative analysis of the results obtained 
in the study. The mean value of total leukocyte count 
was higher in group iii subjects suffering from severe 
form of periodontitis compared to group ii with mod-
erate form of periodontitis. The difference was statisti-
cally significant (p<0.005). in both groups, the values 
were higher when compared to the group of healthy 
subjects (7.07x109/l), in which the mean values were 
close to the one used for comparison (6.5x109/l). 
Mean values of biochemical parameters in all study 
subjects are shown in table 2.
The mean value of neutrophils, in the leukocyte 
formula, in patients with severe form of periodontitis, 
was 7.89x109/l, compared to 7.01x109/l recorded in 
the group with moderate form of periodontitis. both 
values were higher when compared to the values of 
healthy subjects (4.05x109/l) and the mean value 
given by the Central laboratory for biochemical re-
search, niš Clinical Center (2.4x109/l), which served 
for comparison. 
There was a statistically significant increase in neu-
trophil count in subjects with severe form of periodon-
titis compared to its moderate form (table 2); the neu-
trophil count in subjects with periodontitis was higher 
compared to the neutrophil count of healthy subjects, 
and the difference was statistically significant. 
Considering lymphocyte count, the results showed 
that there was a difference between the groups with 
Fig. 1. Values of periodontal clinical parameters according to 
disease severity.














109/l 7.07±2.16 8.74±3.03a** 11.86±8.19ab***
f=7.165 
p<0.005
neutrophils       4.05±2.02 7.01±2.50a**** 7.89±4.79ab**** f=9.956p<0.001
lymphocytes   2.26±0.697 2.87±1.70a* 3.48±2.52a* f=3.435p<0.05
avs i; bvs ii; cvs iii; *p<0.05; **p<0.01; ***p<0.005; ****p<0.001; Pd = periodontal disease; 
n.s. = statistically nonsignificant
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periodontitis (iii 3.48x109/l; ii-2.87x109/l) compared 
with the group of healthy subjects (i 2.26x109/l).
it was obvious that there was a positive correla-
tion between the clinical parameters of periodontitis 
showing the severity of disease and total leukocyte 
and neutrophil counts in peripheral blood, as shown 
in figure 2. 
After periodontal treatment, the values  of clinical 
parameters were significantly reduced. After therapy, 
all study subjects, i.e. those with periodontitis and 
healthy ones, had decreased values of all clinical pa-
rameters compared with the values recorded before 
therapy (table 4).
Values of clinical periodontal parameters after 
therapy in study groups are shown in table 3.
Concerning the tested leukocyte, neutrophils and 
lymphocyte counts, the values were higher in the peri-
odontitis groups at baseline compared to controls. The 
values of leukocytes, neutrophils and lymphocytes in 
study groups after therapy are shown in table 4.
After treatment, a statistically significant reduction 
was recorded in the tested leukocyte and neutrophil 
counts (p<0.001, p<0.05). leukocyte count decreased 
to 6.86x109/l after periodontal treatment. Median 
values of neutrophils decreased from baseline value 
Fig. 2. Values of biochemical parameters according to the 
severity of periodontitis.













Pi 0.48±0.60a* 0.81±0.46a* 0.84±0.63a* f=34.536, p<0.001
bOP 0.34±0.39a* 0.42±0.46a* 0.43±0.37a* f=124.91, p<0.001
gi 0.34±0.39a* 0,56±0.46a* 0.48±0.37a* f=114.12, p<0.001
PPd (mm) 1.08±0.69a* 3.13±0.57a* 3.21±0.53a* f=51.472, p<0.001
avs before therapy; *p<0.001; Pd = periodontal disease; n.s. = statistically nonsignificant; 
Pi = plaque index; bOP = bleeding on probing; gi = gingival index; PPd = periodontal pocket depth
avs before therapy; *p<0.05; **p<0.001; n.s. = statistically nonsignificant; Pd = periodontal disease













leukocytes 6.41±1.62a** 7.22±1.75a** 6.86±0.93a** f=8.583, p<0.001
neutrophils 3.35±1.93a* 5.30±1.67a* 4.85±1.28a* f=12.482, p<0.05
lymphocytes 1.61±1.29 2.95±1.43 2.53±0.93 f=1.125, n.s.
in addition, erythrocyte count was decreased, 
pointing to the liability of these patients to anemia, 
although it was beyond the scope of the present study 
and these data are not presented.
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of 7.89x109/l to 4.85x109/l in the group with severe 
periodontitis and from 7.01x109/l to 5.30x109/l in 
the group with moderate periodontitis. After treat-
ment, lymphocytes decreased to 2.53x109/l in the 
severe periodontitis group and to 2.95x109/l in the 
moderate periodontitis group, but this difference be-
tween the values at baseline and after therapy was not 
statistically significant (p>0.05).
Discussion
Our study results showed an increase in total leu-
kocyte and neutrophil counts in patients with severe 
form of chronic periodontitis (iii 11.86x109/l; iii 
7.89x109/l), compared to subjects with moderate 
form of periodontitis. The findings obtained in the 
present study confirmed the concept according to 
which stronger inflammation of the periodontium 
(ii 8.74x109/l; ii 7.01x109/l), found in the group 
of subjects with severe form of periodontitis (Pi 1.90; 
bOP 1.72; gi 1.76), could be the result of enhanced 
response of total leukocyte and neutrophil counts in 
peripheral blood, which is in conformity with the ba-
sic function of leukocytes in infection and inflamma-
tion23.
in addition, the results of this study are in ac-
cordance with the results of other authors. Kweider 
et al.24 have shown that patients suffering from perio-
dontitis have significantly higher levels of fibrinogen 
and leukocytes when compared to control subjects. 
inflammatory oral diseases such as periodontitis can 
influence total leukocyte and neutrophil counts in the 
circulation considerably. total leukocyte and neutro-
phil counts as indicators of inflammation at the same 
time show the association between oral disease, es-
pecially periodontitis, and systemic diseases in which 
the infection is an etiologic factor (cardiovascular dis-
eases, especially myocardial infarction)25,26.
in his review paper, loos presents current knowl-
edge on the levels of certain markers of inflamma-
tion in periodontitis, among them the accompanying 
cellular factors of peripheral blood: total leukocyte, 
erythrocyte and platelet counts, as well as other plas-
ma proteins (C-reactive protein, CrP)27. The major-
ity of systemic factors of inflammation, among which 
leukocytes are predictable factors, are markers of sys-
temic diseases28. 
following these data, our study was conducted to 
confirm the hypothesis that oral diseases, especially 
periodontitis, can be a risk factor for systemic dis-
eases. The starting ground was that periodontitis is a 
local chronic inflammation occurring in response to 
a long-term presence of specific bacteria in the oral 
biofilm, causing systemic consequences as well29.
The changes in terms of total leukocyte count in-
crease, although statistically nonsignificant, as well 
as the increase in leukocyte count, show a significant 
connection between these mediators and poor oral 
hygiene (Pi 1.90), which was also confirmed in the 
present study. Changes in the values of these mark-
ers in patients with periodontitis can be part of ex-
planation, as periodontitis is associated with systemic 
diseases. it is assumed that possible daily episodes of 
bacteremia, which originate from periodontal lesions, 
can cause changes in the values of systemic markers in 
the course of periodontitis30. As cited by wu et al., the 
association between periodontitis and total cholesterol 
is much looser than the association with leukocytes25.
it is a well-known fact that significant bacterial 
population and their challenge can be noted in pa-
tients suffering from both moderate and severe forms 
of chronic periodontitis. in patients with severe form 
of periodontitis, there are great surfaces of ulcerated 
epithelium of periodontal pockets27, which enable 
greater changes and influence of bacterial challenge 
to the host response. On the one hand, this condition 
is responsible for an increased response of the host to 
bacterial presence, manifested through increased in-
flammatory response in the form of increased leuko-
cyte and neutrophil counts, which was proved in this 
study. On the other hand, it clarifies numerous mech-
anisms connecting periodontal disease and systemic 
diseases, particularly cardiovascular diseases, as they 
are known to be followed by an increase in leukocytes 
and other mediators of inflammation31. dorn et al.32 
suggest that the capacity of the oral biofilm bacteria to 
invade not only periodontal tissues but also the tissues 
of coronary arteries makes them possible factors con-
necting periodontitis and coronary artery disease.
in the inflamed periodontal tissue, the cellular and 
molecular mechanisms are interconnected, so that 
such interaction and its consequences are not restricted 
to periodontal tissue only; they also cause systemic ef-
fects. Changes in leukocyte count (total leukocyte and 
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neutrophil counts) presented in this paper and other 
reports33,34 can be considered as qualitative markers of 
periodontal inflammation, while periodontal inflam-
mation is associated with other systemic conditions, 
being of low intensity and hardly perceived as a prob-
lem by patients.
The subgingival biofilm bacteria activate the acute 
phase hepatic response, which further increases total 
count of leukocytes and other inflammatory markers, 
which can predispose the patient to systemic diseas-
es23,35. These mediators, along with bacteria and their 
products, can play a significant role in the patho-
genesis of atheroma and thrombus formation. Thus, 
Offenbacher et al.36 suggest that both diseases can 
constitute a syndrome which would stand for “peri-
odontitis-atherosclerosis syndrome”. The mechanism 
involved in this syndrome is the inflammatory reac-
tion caused by the oral biofilm in periodontal tissues, 
and its potential consequences.
This study presented two forms of periodontitis 
according to the severity of disease as two oral condi-
tions in which the severe form of periodontitis showed 
a stronger inflammatory response measured by the 
increase in total leukocyte and neutrophil counts. 
regression analysis indicated that the greatest im-
portance for the outcome neutrophil and leukocyte 
variable was attached to the dependent variable group 
(severity of disease). 
This prospective study provided important evi-
dence that near-complete elimination of periodontal 
infection by comprehensive local periodontal therapy 
was associated with a significant decrease in total 
leukocyte count, neutrophil and lymphocyte counts 
in otherwise healthy individuals affected with both 
severe and moderate generalized periodontitis. This 
study showed an improvement in these values in pa-
tients who responded better to periodontal therapy.
Therapy was highly effective (p<0.001) for all clin-
ical parameters analyzed. The clinical results showed 
that the mean values of the sites with bleeding on 
probing, periodontal probing depth, gingival and 
plaque index were significantly reduced in the study 
groups after periodontal treatment. These data indi-
cated that periodontitis contributed to the systemic 
inflammatory responses in these patients, and that 
periodontal therapy is critical in the context of the de-
sign and implementation of a definitive trial.
Analysis of these data confirms previous observa-
tions that otherwise healthy subjects suffering from 
chronic periodontitis display a moderate increase in 
systemic inflammation37. Moreover, systemic markers 
of inflammation, fibrinogen and leukocyte count are 
also predictors of the present and future cardiovascu-
lar events and disease38.
There was a statistically significant difference be-
tween baseline values and values of all inflammatory 
markers after periodontal therapy. further analysis 
with a repeated measure indicated that there was a 
significant association between clinical outcomes of 
periodontal treatment and the values of leukocytes, 
neutrophils and lymphocytes after treatment. Our 
observation that serum inflammatory markers are 
decreased by periodontal therapy is consistent with 
the finding of d’Aiuto et al.39, who measured serum 
inflammatory markers in 94 subjects before and after 
nonsurgical therapy for severe generalized periodon-
titis.
Periodontitis with all its clinical symptoms and 
consequences can pose a potential risk of systemic ex-
posure to inflammatory stress with increased values 
of the markers of inflammation (leukocytes and neu-
trophils), and thus create close connection with the 
systemic status of the patient40.
Therefore, oral diseases and systemic inflammato-
ry response should be incorporated into the signs and 
symptoms in the definition of health status. finally, 
these findings suggest the necessity of additional in-
vestigations regarding the association between perio-
dontitis and systemic diseases, particularly the pos-
sible influence of periodontal therapy on the reduction 
of the mediators of inflammation, which would pos-
sibly decrease the risk of systemic diseases.
Conclusion
in conclusion, the analysis of the data presented in 
this paper confirms the concept that the increase in 
total leukocyte and neutrophil counts in patients with 
chronic periodontitis, especially its severe form, can 
be an indicator of the possible exposure of the body to 
some systemic disease. in addition, it should be a warn-
ing to doctors treating systemic diseases (cardiologists, 
doctors of internal medicine, etc.) to refer their patients 
to a dentist, that is a specialist in periodontology.
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Sažetak
biJelA KrVnA SliKA u rAZličitiM StAdiJiMA KrOničnOg PArOdOntitiSA
A. pejčić, Lj. Kesić, Z. pešić, D. Mirković i M. Stojanović
Parodontna bolest je upalni poremećaj koji je povezan s akumulacijom oralnog mikrobnog biofilma i odgovorom 
domaćina na tu akumulaciju. reakciju domaćina na gingivne mikroorganizme karakterizira donekle i povećanje broja 
polimorfonuklearnih leukocita, koji je jedan od najvažnijih koraka u odgovoru domaćina. Povećanje leukocita i neutrofila 
u okviru odgovora domaćina je veoma važna komponenta u patogenezi parodontne bolesti. Cilj ovoga istraživanja bio je 
ispitati vezu između broja bijelih krvnih zrnaca i parodontne bolesti kod ispitanika s blagom i uznapredovalom parodon-
topatijom i kontrolnih ispitanika sa zdravim parodontnim tkivom. uzorak krvi za ispitivanje broja leukocita u ovom se 
istraživanju uzimao iz periferne venske krvi 50 ispitanika s umjerenom, 50 ispitanika s uznapredovalom parodontopatijom 
i 25 kontrolnih ispitanika. Klinički parametri parodontopatije, tj. plak indeks, indeks krvarenja i gingivni indeks određi-
vali su se kod svih ispitanika. Kod obje skupine s parodontopatijom rezultati su pokazali značajno povećan broj neutrofila 
(p<0,001). rezultati su također pokazali kako postoji značajnost između limfocita i ukupnog broja leukocita (p<0,05) 
među skupinama. Vrijednosti kliničkih parametara (plak indeks, gingivni indeks i indeks krvarenja) pokazale su značajnu 
razliku (p<0,005, p<0,001) među skupinama. u zaključku, moguće je da postoji značajna veza između ukupnog broja 
leukocita, broja neutrofila i različitih oblika parodontne bolesti.
Ključne riječi: Kronični parodontitis; Leukociti; Neutrofili; Upala

